Wood 46 suppressed 85% of the differential rates of extracellular nuclease and alpha-toxin.
reported in detail on the carbohydrate metabolism of Staphylococcus aureus. They have revealed that addition of glucose to culture medium decreased the oxidative metabolism activity of S. aureus. The main products of carbohydrate oxidation are acetic acid, lactic acid, and carbon dioxide, and the yields of these products are dependent on the initial carbohydrate concentration in the medium or on incubation conditions. However, little is known about the influence of these metabolites accumulated in the culture on physiological functions of growing cells.
Acetylmethylcarbinol (AMC) is an end product of enzymatic processing of pyruvate in the presence of a high concentration of sugars (1) .
In this study, we examined the effects of AMC on the cell growth of S. aureus and on extracellular production of nuclease and a-toxin.
An overnight culture of S. aureus Wood 46 was diluted with fresh nutrient broth (Eiken Chemicals, Co., Ltd., Tokyo, Japan) to give an optical density at 540 nm (ODuo) of 0.06 to 0.07, and incubated in the presence or absence of 0.5% (vol/vol) of AMC (Tokyo Kasei Industries, Co., Tokyo, Japan) at 370C with constant shaking in a flask three times the volume of the culture medium. Samples (1 ml) were removed at intervals; after the growth was measured spectrophotometrically (ODuo0), the supernatant fluid of the culture was used for measurements of enzyme and hemolytic activities.
Nuclease activity was assayed by a partial modification of the method described by Ryden et al. (5) . A 0.05-ml amount of the culture supernatant was mixed with 0.2 ml of heat denatured deoxyribonucleic acid solution (2 mg/ml in 25 mM glycine buffer containing 2 mM CaCl2 at pH 9.0) and incubated at 37°C for 30 min. After the incubation the reaction was stopped by adding 0.5 ml of ice-cold 10% perchloric acid, and the mixture was kept in an ice bath for at least 15 min with occasional shaking. The hydrolysate was diluted with 0.5 ml of distilled water. The acid-insoluble nucleic acid was removed by centrifugation, and the extent of hydrolysis was determined by measuring absorption on the acid-soluble nucleotides at 260 nm. Nuclease activity was expressed according to the method described by Ryden et al. (5) .
Hemolytic activity of a-toxin was assayed according to the method described by Duncan and Cho (2), using rabbit erythrocyte suspension (Nippon Biotest Laboratories, Inc., Tokyo, Japan). Figure 1 shows the effect of AMC on cell growth. The growth was inhibited during the relatively early stages of culture, finally registering after 8 h of incubation about 26% as compared with the control (without AMC). The suppression was not so conspicuous as compared with that of nuclease and a-toxin productions. These results suggest that AMC has different properties from acetic acid or On the other hand, production of extracellular proteins was severely repressed by AMC; i.e., as shown in Fig. 2 , the differential rates of nuclease and a-toxin production were subject to the repression of 85% ultimately. The nuclease or hemolytic activity was not inhibited by AMC in vitro. These findings show that AMC represses these extracellular enzyme and toxin productions regardless of the effect on the growth.
Duncan and Cho (3) have reported that the a-toxin production of S. aureus was sensitive to catabolite repression. Recently, we have demonstrated that the extracellular nuclease production is also subjected to catabolite repression (7) . In this case, it has been considered that glucose has to be metabolized in certain degrees during the appearance of the repressive effect.
More recently, on the basis of experiments with some metabolic inhibitors, we have reported that the production of nuclease closely relates to the function of the respiratory chain (T. Udou et al., Jpn. J. Bacteriol. 33:112, 1978).
From the above findings, the accumulation of a certain end product produced during the metabolism of glucose depresses the function of respiratory chain, rather than glucose itself decreasing the activity of the oxidative metabolism, and in its turn it may lead to repression of nuclease production.
The concentrations of AMC used in the present experiments might be non-physiological conditions. However, as described above, AMC concentration is significant in studying the effect on physiological function of bacterial cells. In addition, it is questionable whether these effects of AMC on nuclease and a-toxin production are catabolite repression.
